stimulated cells: 2.63.5 nmol/l O6 cells). The 0;-production was dependent on the presence of oxidative substrates such as glucose and succinate. Mast cells, on the other hand, did not release 0;-upon activation with IgE antibody or compound 48/80, although both the stimuli caused substantial release of histamine and serotonin. However, both mast cells and macrophages Benerated significant amounts of 0;-upon activation by Ca-+ ionophore, A23 187. In mixed cell experiments, zymosan-induced measurable 0;-release from macrophages was abolished when mast cells were simultaneously activated with compound 48/80. The abolishment of 0;-generation was also noted when isolated mast cell granules or the granule extract was added to macrophages. The inhibition of 0;-generation caused by mast cell granules and the granule extract was dose-dependent. The addition of mast cell granules equivalent of 1 x 106 mast cells to 5 x 10' macrophages completely abolished 0;; production.
This indicated that mast cell granules may contain superoxide dismutase which when released into the medium scavenges 0;-generated by macrophages. The presence of superoxide dismutase in the mast cell granules was further substantiated using the xanthine-xanthine oxidase system. These data confirm the previous work (Henderson & Kaliner, 1978) that superoxide dismutase is present in mast cell granules in abundant quantities. It was further noted that incubation of mast cell granules in Ca2+, Mg*+-rich medium did not release superoxide dismutase in the soluble form. This suggests that the enzyme remains bound to the granule and may require macrophage phagocytosis in order to modulate 0;-generation. 
The maintenance of adult rat hepatocytes in primary culture with the concomitant preservation of specific hepatic functions has proved difficult. This has been particularly so for the metabolism of drugs and steroids (Stenberg et al., 1978) , and has involved the use of enzyme inhibitors and technically demanding co-culture techniques as well as hormone supplements (Hockin and Paine, 1983; Begue et al., 1984) . These problems have made is almost impossible to study the physiological regulation of the drug-and steroidmetabolizing enzymes by this method. In this study, hepatocytes were prepared from adult male and female rats by the collagenase perfusion technique of Seglen (1973) and cultured directly in Ham's F-10 medium supplemented with 2% Ultroser (LKB Products, Sweden) at a density of 3 x lo5 cells/cm2 in 6 cm or 9 cm diameter Petri dishes. Medium was changed after 3 days. Directly after plating and 3 days and 6 days after plating, cells were scraped from the plate, washed with incubation medium (Hank's balanced salt solution supplemented with 1 g of glucose/l) and resuspended in the same medium at a concentration of approx. 3 x lo6 cells/ml. 4-[4-'4C]Androstene-3,17-dione (105c.p.m., SOOpg) was added to 3ml of cell suspension and incubated in a shaking waterbath for 30min. Metabolites and unchanged substrate were separated and analysed as described previously (Berg & Gustafsson, 1973) . Freshly prepared hepatocytes were obtained at approx. 10"cells/g of liver and were over 90% viable as assayed by Trypan Blue exclusion. Cell number fell by up to 50% over the period of the study. The hepatocytes were found to be attached to the dish but few adopted the flat, hexagonal shape reported by other workers (Guguen-Guillouzo et a Chessebeuf & Padieu, 1984) . The activities of the 17-oxosteroid oxidoreductase, 6p-hydroxylase and 16u-hydroxylase could be analysed and it was found that activities Female-derived cells of all of these enzymes decreases (in the male-derived cells) from 0 to 3 days after plating but were increased again at 6 days (Table 1 ). In the female-derived cells, there was little change in enzyme activity over the period studied: all activities started at a lower level than in the male-derived cells and remained that way throughout the study. Enzyme activities of the freshly prepared cells were comparable with those found in microsomal suspensions in the presence of excess cofactor indicating that NADPH production by the cells is not the rate-limiting factor in the metabolism measured. All of the enzymes studied are found in higher activities in male than female microsomal preparations (Berg & Gustafsson, 1973) and are maintained in the intact animal by various hormonal influences (Skett & Gustafsson, 1979) . It is not surprising, therefore, that the removal of the cells from these influences causes a decrease in the malespecific enzyme activities. The lack of effect of culturing on the female-derived cells confirms this interpretation. This study suggests that the serum-free culture of adult rat hepatocytes is feasible and can maintain the basal activities 617th MEETING, DUNDEE of the steroid-metabolizing enzymes. The medium used does not maintain the higher activity of the enzymes seen in the freshly prepared male-derived cells. This simple method would seem suitable for investigating the hormonal control of steroid metabolism in rat liver particularly with respect to the well-documented sex differences and would allow a much closer controlled study of the factors involved in regulation of steroid metabolsim in vivo.
Many of the physiological mechanisms used by neutrophils to destroy ingested bacteria have been studied. These include the respiratory burst; production of bactericidal intermediates and the release of cytoplasmic granules into the phagocytic vacuole (Smith & Lumsden, 1983) . This response can be studied in vitro by several methods including measuring oxygen consumption, hexose monophosphate shunt activity, microbial killing, degradation, chemiluminescence and superoxide anion production (Pryor et al., 1979) .
In most of the studies designed to measure neutrophil responses, the cells have been isolated before examination. Ovine and bovine neutrophils have normally been isolated by modifications of the Carlson & Kaneko (1973) method. This technique involves anticoagulation of blood, centrifugation, hypotonic lysis of erythrocytes, several washes of the isolated cells and resuspension in buffered salt solution. Recently, Bellavite et al. (1983) developed a method to examine the particle-stimulated, human neutrophil oxidative response in whole blood. The present study compares the particle-stimulated superoxide production of bovine and ovien granulocytes in whole blood with cells isolated by a modification of the method of Carlson & Kaneko (1973) .
The methods used to isolate bovine and ovine granulocytes and measure their superoxide production in response to opsonized zymosan have been described (Young & Beswick, 1986) . Superoxide production of zymosan-stimulated bovine and ovine granulocytes in whole blood was carried out by a modification of the method of Bellavite et al. (1983) . Twice as much ovine and bovine blood was used as human blood used by Bellavite et al. (1983) . The balanced salt solution used was identical to that used for the isolation procedure described above.
The results (Fig. 1) show that granulocytes in whole blood produced a significantly greater response to zymosan stimulation than isolated granulocytes (P < 0.001). Bovine cells showed more activity than ovine cells. These responses for whole blood granulocytes were comparable with those obtained for human cells as previously reported (Bellavite et al., 1983) . This is in contrast to the levels of superoxide produced by granulocytes isolated by the modification of the method of Carlson & Kaneko (1973) . In this case bovine and ovine granulocytes showed a much smaller response than human cells (Young & Beswick, 1986) . It is unlikely that the quantitative differences between the two methods for ovien and bovine granulocytes are due to the consider- procedure, involving exposure to a variety of chemicals, is also unlikely to be the cause of the differences (Young & Beswick, 1986) . Our data, coupled with that of others, suggest that copious washing of cells during isolation procedures causes a diminution in the particle-stimulated oxidative responses. Furthermore, bovine and ovine cells
